Symptomatic arachnoid cysts are relatively rare, and no case reports have described recurrence of such cysts almost 30 years after surgery. We herein report a case in which a symptomatic intradural arachnoid cyst recurred 29 years after fenestration of the primary lesion. The patient was a 64-year-old woman who presented with paralysis of the left lower limb. She had undergone surgical treatment for an intradural arachnoid cyst at the T12 level 29 years previously. Magnetic resonance imaging (MRI) revealed an intradural mass at the T12-L1 level. The mass was compressing the spinal cord and cauda equina. Its localization and shape on MRI were similar to those of the primary cyst 29 years previously. Partial resection was performed under a diagnosis of a recurrent intradural arachnoid cyst. After surgery, the patient's left lower limb paralysis improved. The pathological findings were suggestive of an intradural arachnoid cyst. The MRI findings 29 years previously provided useful information. The possibility of very late recurrence should be considered in patients who undergo surgical removal of intradural arachnoid cysts.
Introduction
Symptomatic arachnoid cysts are relatively rare, 1,2 but they sometimes cause paralysis of the lower limbs when they arise as Department of Orthopaedic Surgery, Nihon University School of Medicine, Tokyo, Japan intradural lesions. 3, 4 Recent advances in magnetic resonance imaging (MRI) have facilitated the diagnosis of symptomatic arachnoid cysts, and such cysts are being incidentally detected in an increasing number of patients. 5 Surgery is routinely performed to treat symptomatic intradural arachnoid cysts, and resection or wide marsupialization is recommended. 6 One study showed that incomplete fenestration of symptomatic intradural arachnoid cysts led to recurrence in 9.5% of patients during a 5-year maximum follow-up period. 7 However, no case reports have described the recurrence of an arachnoid cyst almost 30 years after the initial surgery.
Case report
We de-identified the patient's details such that her identity cannot be ascertained in any way. A 64-year-old woman presented with a 6-month history of muscle weakness of the left lower limb. She had undergone fenestration of an intradural arachnoid cyst at the T12 level 29 years previously. Because the primary lesion was located on the ventral side of the spinal cord, the intraoperative diagnosis was intramedullary edema. Therefore, no pathological examination was performed. After the initial surgery, her left lower limb paralysis resolved.
At the current presentation, the manual muscle test (MMT) scores of the left quadriceps muscle, hamstrings, tibialis anterior, peroneus longus, and extensor hallucis longus were 4, 4, 3, 4, and 2, respectively. All right lower limb muscles exhibited MMT scores of 5. Left-sided hypesthesia was observed from the thigh downward, but no sensory disturbance was detected in the right lower limb. The bilateral patellar tendon and Achilles tendon reflexes were enhanced, and Babinski's sign was noted on both sides.
MRI revealed an intradural mass at the T12-L1 level (Figure 1 ). The mass was detected as a region of low signal intensity on T1-weighted images and an area of uniform high signal intensity on T2-weighted images. The mass was compressing the spinal cord and cauda equina, pushing them to the right (Figure 1(c) ). In the MRI scan performed 29 years previously, proton-density-weighted images were obtained, which is not the current standard imaging method. In addition, the resolution was low (0.5 tesla). However, protondensity-weighted sagittal images (repetition time [TR]: 1.60 ms, echo time [TE]: 30 ms) showed an intradural mass involving the T12-L1 level. At the periphery of the lesion, a region of high signal intensity was detected. At the center of the mass, an area of uniform isointensity was detected (Figure 2(a) ). However, the isointense borders of the mass were unclear on T2-likeweighted sagittal images (TR: 1.60 ms, TE: 68 ms) ( Figure 2(b) ). On proton-densityweighted transverse images (TR: 0.50 ms, TE: 30 ms), the spinal cord was pushed to the right by a mass displaying uniform low signal intensity (Figure 2(c) ). The localization and shape of the primary lesion were similar to those of the recurrent lesion ( Figure 2 ). Furthermore, computed tomography myelography performed 1 month after the initial surgery confirmed that the spinal cord and cauda equina had returned to their normal positions and that the mass had disappeared (Figure 3) .
Partial resection was carried out under a diagnosis of a recurrent intradural arachnoid cyst (based on the MRI findings of the primary and recurrent lesions and the patient's postoperative course after the initial surgery). Intraoperative ultrasonography showed a mass on the ventral side compressing the spinal cord and cauda equina toward the right side. The lesion had developed on the conus medullaris at the L1 level (Figure 4(a) ), and the cyst wall was partially resected. The mass was white and had partially adhered to the spinal cord and cauda equina (Figure 4 (b), (c)). We resected almost all of the cyst without leaving a partial lesion adhered to the spinal cord. After using intraoperative ultrasonography to confirm that the cyst had decreased in size and that the spinal cord was decompressed, the surgery was completed.
After surgery, the paralysis affecting the patient's left lower limb improved. Six months after surgery, she could walk 
Discussion
Arachnoid cysts are also termed "pouches" or "diverticula." The history of their classification is complex. Nabors et al. 4 classified spinal meningeal cysts into three major categories: type I, extradural cysts without nerve root involvement; type II, extradural cysts with nerve root involvement; and type III, intradural cysts. The present case corresponded to type III. Spinal meningeal cysts have been reported to occur more frequently in the thoracic vertebrae and in male patients, and symptomatic cysts most commonly occur in people aged 20 to 29 years. Furthermore, monoparesis is seen in 10% of patients who develop paralysis. In the present case, monoparesis was also observed before the initial surgery and after the lesion's recurrence. The development of arachnoid cysts on the ventral side of the spinal cord is relatively rare, but such lesions can result in severe paralysis. [8] [9] [10] [11] [12] [13] [14] In the current case, the lesion was located on the ventral side of the spinal cord, and the intraoperative diagnosis made during the initial surgery was intramedullary edema. In addition, several reports have described cases of arachnoid cysts related to minor trauma. 8, 15 The dominant theory regarding the mechanism responsible for cyst expansion is the passive fluid-transport theory, which involves pulsatile cerebrospinal fluid dynamics and an osmotic gradient with or without a valve-like mechanism. 3, [16] [17] [18] The postoperative recurrence of arachnoid cysts has been previously reported, but no case reports have described the recurrence of cysts almost 30 years after the initial surgery. Marsupialization is effective for the treatment of intradural arachnoid cysts. Kumar et al. 6 investigated 31 patients with intradural arachnoid cysts and reported that none developed recurrence during the 4-year follow-up. Evangelou et al. 7 indicated that recovery was achieved without neurological abnormalities in 94% of 21 patients and that recurrence was detected in 9.5% of these patients. In the latter cases, the maximum interval until recurrence was 5 years. However, Evangelou et al. 7 emphasized the necessity of postoperative follow-up MRI and reported that the recurrence rate according to MRI was 5.3%. In another study, Takahashi et al. 19 performed minimally invasive treatment involving percutaneous MRI-guided fenestration. Furthermore, shunt creation is reportedly a useful procedure for recurrent intradural arachnoid cysts. 20 In the current case, however, partial resection was selected. The most appropriate surgical procedure for symptomatic spinal intradural arachnoid cysts remains unresolved.
MRI is the most useful technique for diagnosing arachnoid cysts. 18 The MRI procedure used to diagnose our patient's primary lesion 29 years previously differed from the current imaging method, and the resolution (0.5 tesla) was low; however, it was possible to evaluate the localization and shape of the lesion. The localization and shape of the primary lesion were similar to those of the recurrent lesion. Furthermore, computed tomography myelography of the spinal cord performed 1 month after the initial surgery confirmed that the spinal cord and cauda equina had returned to their normal positions. As a result, the present lesion was diagnosed as a recurrence of the primary lesion. Although long-term storage of images is often difficult because of problems with storage methods or costs, images of primary lesions can provide information that facilitates future surgery. Therefore, the long-term storage of images should be considered in cases involving diseases that might recur, such as tumors.
Conclusion
We have herein presented a case in which a symptomatic intradural arachnoid cyst recurred 29 years after fenestration of the primary lesion. After surgery, the patient's left lower limb paralysis improved. The images obtained during the initial surgery 29 years previously provided useful information that aided the diagnosis and treatment of the recurrent lesion. Very late recurrence should be considered in patients who undergo surgical treatment of spinal intradural arachnoid cysts.
